
CSAPTER II]

Olerat ion and Reclana+"lcn ?Ian

D A D m  t  Cr  . r ( r  ) .  c Surface Faci l j - t ies/-Qonstruct ion Pl-ans

Si te  Se lee t lon  and Prepara t jon
Si le seleet, ion for Cra-nda1i Canyon severeiy l - in i* ,ed
by totograph;r. The cnLlg suitabl-e alea lor surface
faci l - i t j .es is the previor:-ely dis+"urbed a: 'ea in
the  v ic in i ty  o f  the  o lo  n ine  por ta ls ,  les i3n  c r i -
te r ia  fo r  sur face  fac i l j " t ies  based on  app l iean i ' s
rair i "mum operat ion requirernents. One cf these re-

luirernents was a ninin: ln turning :ai ius icr e ' :aI
hau lage veh ic les .  

' !he  
space ins ide  the  tu rn  ra i . ius  , . , '  

'

had to be ut i l ized, so thi-s arsa was desi6:rated as t .0rd,", , , , , t '
a  s t o e k p i l e .  A l s o  d u e  t c  t h e  l i n i t e d  s i z e  o f  t h e  L l i , a t " ' t
q t n n l r n ' i ' l  as evv:Lpirs, ?_,lgag9u!.gge" ?1.1 stoakai*l-p _ua:**e-- 4 /.'
s i  g r z t p d  f c r  c a n h  s p t  o f  n , r r t a l s .  i l e  a l s o  n a d  + o
jr4c.j.=,-aj_Yj_)1=Y:a=:-Y :. Y L - - : -

have enough roorn for of f iee facj-Li t ies and ' rehicl-e
parking, fuel  stora-ge and power generator.  ' *e fee]
that we have CesigneC surface faci l i t , : -es 'uha+u w:.  11
keep surface disturbance to a rn:.ni.nu:n anr ineluCe
witn thls chapter a nap ini icarea as I ten i I I - l  " ,nai
:* i11 show the rLacemen*, of  our surface faci l - i l , les.

Si. te preparat ion wi l l  consist  cf  the removal-  cf
vegete-t ive ccver frcrn area that v i l - l -  be cistu:bed.
Then iopsoi l  wi l l  'ce renoveC in a se:erate ia.yer ano
s t o c k p i l e d ,  ' l h e  t o p s o i l -  w i l L  b e  p i a c e  c n  a  s t a h ' l - e  . , ,  

' . ,

sur lace  a : 'ea  '+ i * -n in  tne  pern i t  a rear  : :o 'u  d is t ' : lbe :  ,1 i  . l  t ' ; t . . ,

and prct.acterl f::orn 'l i: ir, and watel er.sicn b1,' ar of - / i, ..  ̂ ,..),->'
lec+,iva ccver of non-nc::ior.rs, :'.l ick grcr*i:':,i a.nn'lal- \v

anri per:eni".1 .r1an+"s w:rich lqitl- be seeded in ]',re ia'ue
fa l l .  The .c tockp i " }en  +"1 : rsc i l  sna1 l  nc ; l  he  mrve4 r r '
C i -sturhed unt i  l -  re: ' , ; i : 'ed fcr redrstr i -b ' , i+ien cn a
d,istu::bed arez. i)us+, crnr,roi liuri::g su:'ia.ee lrels"Ta-
t i o n  w i i l -  b e  i n  a c c c r i : : e e ' * j . t , h ' . i p l i c e n + - r s  3 . i r
io lLut,ron Control  Pl*a::  i - : rc1r"rded. wi- th Chalter XI as
j l ,em .xJ-1 and atso 

'b 'y 
the fcLL,:wing precedures:

1) Fe: ' . iodic water ing of unpavec roads as dr i ;
conct itions r.rarrant

2) - !-estr ict i .ng the sleed of vehicles to re-
ouee fugitive Cust eaused by travel-

3) i { in imizire the area of disturbed land
/ t

4) Reve;:etai icn of regraded lands, where ] : -nds

not needed for c lerat icn

ALso tol-coiL stoekpi le w'11 -be provided wi ' i ,h si-$r
^ .  -  .  , -  /  \a s  p e r  Y L ' .  L 1  t  : )  .

1 .2 .1



j , 2 , 2 Portals
Appl icant proposes two sets of portal .s +"o rrovice
access to both minable sea:ns of cea] on the proper '-
t l { .  The lower eet of  portals wi1} nake use of tvo
exist ing pcrtais frcm previ .ous mine operat ion. , re
wi l ]  l i rni . t  the nurnber of portals to four pol+"aLs in
each set of  nortals tc ninimize disturbance. That
should be suff ic ien+"(h,ccess openi: :gs for the size
operat ion we are proposing. These portals wi l l  be
so t lesigned, 1ocatei . ,  constt :ucted and ut i l ized as
to prevent or eontroL C.ischarge of water fro:n the
m i n e  a s  p e r  ( 8 1 7 . 5 0  ( t - ) ) .  C u r  g e o l o E i c  r e n o r t s
nronarod hrr ' r4.  C. :alOlren inf l" i -Cate that the nine
wi lL not nake an-v water wirnrn the cermit  a: 'ea. so
we dc  no t  a r t i c lpa te  the  necess i+"y  to  d ischarge
an:/ warer.

Surface 3uildings and Stractures

nppl icant proposes no surfa.ce bui l r i ints or st : ' :c-
tures due +uo t ,he l imited space a.rai lab1e, Plans
are to bui lC pernanent off ice faci l i t ies and repa. ir
shops undergrounc in tirne as they became necessar-v.
A mobi le off ice faci . l j -+"; ,u wi l l  be used in the nean
t ime.

1 .2 .4  Cca l  l iand l ing ,  Process ing ,  Prepara+" ion  "nd  Storage
Coal '*111 be brought tc -ui :e surfaee by nears cf
conveyor belt ing. The coal wi lL then be stcck-
pired unt i l  loaderi  *- i th front enr loader i r : :o haul
t : : . lcks. lust ccntrol  rreaeures t ,o be enplc; 'ed d,r : : ing
ccal handl ing operat icns are c ' :ntained in "J- i . r  Fo]-
lut ion Control  ?1am" included with Chap+uer l i i  as
I iem Number X[-1 ,  speeifr  ea]- l . r  :age -" ix.  Ooaj
stcrages iesigna.teo on map as l tem l iunber One of
this Chapter.

: . ' ?  " t  Poue r  : : 1 ' s ' . : l  ,  
' l : " , :  . , ' r i s s : : r :  i i nes ,  i , . ; r s i : r r - i an - " r  l { i l e

.p :1 rca .1  :  r : ' c j l oses  + . c  u - .e  l r r : i 1  ; ene re - " i n . : ' ; : : i '

supp l3 r  rower  f o r  ope ra i i - cn .  Lo ,a t i on  o i  nob i -L
to l . ier  uni t .  socwn on rar  i rc iuder i  ae Tien i ' ,umber"
r r  - th :e Chal . "er

J ^ /

: ,2 ,6  
' i z te r  

Sur r ly  S l ' s tem
'*ater suppl:y' for rnine operaticn and fire s:-rppres-
sion has been leaseC fron liorth thert' Waier Use:'s
and w-11 be  o ive : teC f :on  a  po in t  4es :mate4 l ' y  the
U.S,F .S.  anC Nor th  &rer - " r  wx ter  Users .  I t  w :1 i  then

' be trucked to the mine and stcred undergr.,und rn an
area in t l :e o1c works designated as a wate: s*ror36e

' 
area, Patable water for Crj"nk:ng and culina:ii use
wil l  be provide, l  b-r '  a sup-c1y of bott led ua' f ,er t ,o be

1 / 1
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1,2 .5  Cont j .nued-

:

w, j* 
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.l,*J", t ,

1 , . " . . "
,r{! f ''r'

kept in the niobi l  of f ice unit  and a smal-L lor+"ion
".c be stored unCergrounf.

, .2 .7  Sewage Sys tem
Appl icant proposes no sewage system to be instal l -
ed. Portable chemlcal toi lets vi l1 be leasei anC
used underground anci on the surfaee. Chenical
toilets to be cleaned and pt:r1psd as reiuired and
contained in provisions for lease of sane by lesscr.
Sanitary chernical hanC cleaner wil-f be proviceC wi-th
toi lets and also in shon areas on surface and under-
Eround.

,( -."
' ,  l r t i  ' i "  i

e  o  a  ' i , i ^  *  ^a  T \ . i  . ,) t z te  \ \ i . r e t ' l r ve rs ion  S t ruc tu res  l . \ r r ' : . i l n_ ;1 . . . r - : '
, \ -g -g  - -^ -^oo^  fn r  nar l l i  + .  aTe2. .

1.2 .9  SeCinenta i ion  Cont ro l  -q t ruc t : i res  and water  Trea tnent
Fac i l i  i i es

Sed.imentat,i.on pond. will be constrr.reted arC Locate'l
as shcwn on map incl"uded as l tem One wi+"h this
Chaptel. Supporti-ve cal-culat:ons shown cn sa-rlle
. l a A U .

Adetai led construct ion design for ' , ,he ser i ineni pone
'wi1l  be raade avai lable by leb:: . ra!y ?-e, i981, as tel l
r - 1 : ^  - ^ a  . 1  /  \ , / . \ /  \

L f : u  ! | J 4 .  r e  t  e l  (  I  , l  \  v . r  .

1.2 . ]C Trcnsror ta t ion ,  F-oaCs,  Par . r in ;  - , . reas ,  R.a : r ,1 : 'eac  3 ;u rs

, .1 ' . .

' t . '

' ' '  r l
, t ,

i l :
i . ,  i

'  ,\, ' , .tw"

?ra:rsportat ion vehieles using roads within the per '-
s r i t  a rea  inc lude cca l  hau ia le  + .n reks ,  I i ;h te r  

"eeessveh icLesr  a : rd  cca l  ]oad ing  naeh inerT . / .  ' l l :e  : ^oad
was desi.gned with a 26 lee*" tctal  wiet 'h l+here
neeessarlr  for passage l f  th:cugh '" :zf  f ic as .-  e-
. : :ue,s+.ed b;r  the U. S. , ! . .  S..) f t ,1.J_1 other areas +,he

roaC was kept to a 20 feet wj-cin.  ?:e ' : , ' l "acenelt  of
the : laCs a : rd '1so  t l :e  l ' ' - : r i y r t i  ? .1 'ee  is  sh l l in  ^ .

i ra. .  inch:ded:.s I ten ( .)nS ' ' i i th . in i ,"  3i :ap* 'el .  l l ' . t : t
aha tenen+"  p rCb lenS d l :ec* , f t  Te1? ie1  + . :  : . la i  uSe is
adi:essed i- : r  " ; r . i - : '  ?eLl ' . : i ic:r  Con+'rc1 Pl=-n" lnclrrdec.
in Charter Xf as i - ,em Cne.

0n1y e. ve4' snal1 por+'ion of the haul rca': '"' i11
be withj .n the ;er:ni* ,  ,"-rea. . r . -q such, this ;cr+" icn
of the hau1 roac will i;e riesi.gner3. and r,naintained as

,  a  Cf  ass  I  rcad  cons is ta : : t ,  w i th  U.  S .  Fores t  Serv : -ce
4: ide l i rqs  anC recu i rements  a :C L : l {C  817.1 :J .  The

. i \  accesg r r  b i ;pass  - !ad  +"c  
"he  

' l i :e r  p r : ia l . : , '  r r i i I  19
,. i .e-oi- i : - ' . :c and na:: : i ,arne4 as a C. l- :ss i l I  road. l l r -
s is+-an+, w:-+,n UJvIC 31r. ] l i - l  .  See l t ,en I i l - / .  i : .c l ' ;cer i
' ; i t h  * h i s  i : t a t i e r .
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Tctal  Ar.ea for Surfaee ! ist : : lbance lur ing Pe: 'mit  Te:n
l n n r n w i  n a  t a ]  t ,  A  { .  a  n n p q  -

r i ie i . t iona.L Areas For Surface l istur 'oanee for i i fe of
l{i::e

Appl icant proposes no need for aCC-i i ional sur-
face disturbance.

letai led Constmction Schedule
See f tern I I f - ts included wrth this Charter.

.v l in ing 91ans
Cri- entati cn and llul +"i._li e Seen lonsicl e:at,i cns

i{ ine develcpment wi l l  be c: iented towa.rd deve}-
opnient of reserveco wt-tnin t l :e perni t  area usi : :g
the existing undergror"u:C development. I)ue tc
the ciose proxini ty of +.he +"r 'o ninable searns of
r :oal  -  devel ounent cf  oct,h se?-rns is r : lanneC sc
t,hat develcprnent j -n hoth seans ccrrela- ies Cireet-
l i '  as far as siz l : ' .9 a.; i i .  vert ic le placene:rt .  ' ln1s

i i rec+"  over ia ; .  o f  {eve icpment  snouL l  p revent  a r : . '
unwa:+ .ed  C isp l  acenen * - ,

? e  r + e l  s -  . j h 2  f + q  a ' : j  - S i o : e S
t  v r . . . . -  ! v

l h e  e x d i ' ; l ' ' l :  : ' r c - : e l  s  i : '  t h e  l e r l e r  s e a n ' ^ ' i - l i ' c e ' i s e d
as their  loca*" j-cn is aCe:r. late for orr  '*se zr. i  pta-

. iec ted  t leve lo lnent "  ?c- ta l  Cenens icns  w i l i  he  )  -
2A !ee+,  wt ie ,  r ,ne  : ' re l t r : . i  c :  * -he  coaL sear  ' ^ ' j .1  :e  I  :
p 1 a t e i l  e n  i O C  . " ' o i  , l c n l e - e .  ? : . :  : ! l l * u a : s  ' .  i  i  i  J

ce  c f f se t  ; i n :  * c r  l : e  : e " r ; : ene : t s ' :  ' t i  i ,  C IF .  7 , \ . : = lC .
j ' leehar iea-L st r ' :c- : ' , i re-s 'd i iL  ie  us, , ' i  fc :  : :eressa: ; i
sr : t , 'n tc : t  i "n  pc:  la i  a f 'pas.  ' i 'hese , " - i -1 , : .  cc: :s is+ r f
s i-eef a11ene-s e-r+.e::, j: l  , l  . iniet .-:,. 'r: ' :d r:::* j. I ?-npe-
l?nt ,  : : 'c , - r i  ec l . .d . : - - - .  t?s cz: i r  be le te: r : i : "e i .

: , - , ' n ; * :  , : o + . ' ^ ^ ^ q  ? - n r  : - r i  : j  I  I  r r  i  a - : t r l  I

i ' . - l  j  ^ ? s t  F r ^ - . a q c c  - . )  ' : s p  2  s o a n  . . F -  : :  i -  _ . 1  : '  " - o - l i :* , . - - - "  : , " , t _ . , . . - .

ci  ninir ; ,  lRoo s ,rn i00 tcci ,  cen+,ers a:4 : : i i la. :s
c f l.CO foc+, b;.r jOO iloc t Cenen-eion, Troln c.:,(:. ent:1.'
wiC'rn not tc exceed 20 feet withou::  a.di i - ' i .cnal
suppo: ' t s ,  iC i i ' - i cna l  Ces ig l  based on  le ru i rener : f . s
o f  1 . ,  C F B  7 5 . 2 0 0 .

P:o;ected l . l ine ievelopment,  l {aj-ns, Submair: .s,  Panels,
e t c .

Fol develeprnent i .n lover sean
Ite:r  Twg in this Cha.pi ,er,

J lr  de'relolme:1'r  in rrpler sean
It ,en lhree in .* .his inal ter.

see nar inel"udec as

q  r e  r A :  j  r  c - i  r : d  e . i  a s

t r e r  a
J a . - ' a L a , l

-  Z a -
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Fetrea,t  Mining
To be  conducted  cons is ten t  w j - th  4 l  CFR 75,2C0
an' i  planned so as :etreat rnining in the l l rper
sea^rn is ecmpieted 'cefore the underi ; r in;  area in
the lower seam is seeond nined. Retreat mining
wi l l  a lso al low ba; ' r ier pi"11ars be lef t  +uo pro-
tect hualways and nanl,\rays anC neeessa4r air wa,ys
un+,i l  they are no longer needed,

Roof Control ,  Vent i lat icn, ' , {ater Systems, ' )us+, Sup-
press ion ,  lewater ing ,  E1ec t r i ca l ,  E tc .

Rcof Ccntrol . :  plan +"o be submit+"ed rrnder *,he

: ru ioe l ines  and c r i t ,e r i .a  c f  LJ  C:F .  71 .2C0.  d
ccD.1r  o f  th i "s  ap t roveC p l -an ,v i1 l  be  sent ,  t .o  l i i ' r rs ion
of  0 i1 ,  Gas anC l i in i rg  upon a . lp1  ieant ' s  rece i :+"  c f
: d i l c .

Vent i la+" :on :  r lan  t l  he  .ub- i t ted  ur :der  :he  ; ; " i - le -
l ines  ano c r i tena a f  4 ,7  0 ! 'R  75 .1 !5  e .nc .  ?5 . r0 { i .
A eonrr of  thi  s 2. i11roved l . l -an wl1l  be Sent to t , :e
l l i  r r i  c i  r n  r f  l ' . i  I  C : q  : n , i  i  i  r i  - . 7  u n o n  : n r l  i  a a r - -  |  s
! :  v l D l  / l l  / i  V l I t  

' J J / '  - L +

recei-pt of  sanne.

"J iat ,er  
S; , 's ' ien;  see naps as l tens Two and lh:ee

inc luCec wi th +uhrs 0har : ter .

i i l r  iede: :a l  -e. - r : i - t i :n  - i : - .n
t : r j . ; te i  t :^ i :  z .p2r :>vei  r . ' : . - , -  "e: t l -

41  C ! ,  ' c  
"7 :16  anC 7 f  .  " 7 jQ ,

agp i i cdn - r  p r ' sposes  : l o  : ewa le : : r ng

tsa:':i er P! ll-als
P:o*"ect ion r f  Ci i  and i las ' ,vel- is

l lo  o i l  and  gas  rve l l s  l ' e - ' ' : i . r i : l i ; ' p rc l rec t - i . cn .
? ro iec t ion , : . i  Su : face  Stz ' ' : : r " ' , r res  S* , re= .ns

i  . : re  re ' : : ; i f r : ; -  ?Totec- " i r ;n .
!r:; er'*,;. ' :: c')-::r a:i e s

3curdaries Cc nct re '- : ' , l i le l :o ie^t ' l : : :  b"r  :a"1":e:
p i  1  la rs .

Ourcrcp Prctect i -on
Appl- icant proposes t ,o 1eave a 100 f t .  harr ie: :

l i l - iar between ac+. ive workings anC cutclcx f3: :
ou tc rcp  pro+"ec t ion .

Cther
Ccnservat i .on of Coa. l  Res-urco
P:o j eeieC iilaxin'*n Reeorre:::;'

A rprox i :na te} l1  &s '1  3 r  as  re l r : i : ' c t i  b : : t  L t .S .C.S. .

s r  c i ' :

u l i e r

4 2 , . )

" 1 r ' t) .  / . - . L
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Jr:s*ui fication for )ion-lecoverfr
-Tus t i f i ca t i cn  p ro jec te4  ss  fsa*sabLe . "mde:  ccnd i -
t i -ons  as  re , l -u i led  b ; .  L I  .S .C.S. ,

Aceess +"o !\:.ture Reserves
If within the ter:n of tnis per-nit no ftrit:le re-
serves are obtained c;, '  ar i i ieantr futr i le -?ser/e

access wi lL be through lewLy rt .eveloped :r i le-s.
n + L  ^ *  . i  ^ ^v ! i r s ! n r o s ,  a c e e s s  t h l o u g h  p r o p o s e d  p o r t a l s .

i lcuiurent Seleet ion
Su:'face Eirri"prnent

Cne fr :ont-end loa.der with bueket calacj t l -  6r
f iv6 1-2r is r :r  'greatel ,

UnCel;rorrnd Ciuipment
A i'tartin-i4arj-etta ha.rd heai ccnt.inuous ini::i:ig
n = n ' n i n o  t u r n  I a f  f - o ' r  n ' i  e . e l  c h : : t * - l  a a p c  . n 6

t  v G \ /

Leel iorse "Top- lc ; - - "  :cof  
'co l  ouin; l  nach1nt : .  .  Er ' . . i i tngn"

for  seccne nechanized.  r r in in: i  : :n i t  not  t r l . rchase, i  as
o f  . r e t ,  bu t  an t , i , : i r a+ ,ea ' , cb t :  s rn i i a : :  - " : ' r l e -< ,

l i ine Safe+"y,  l ' i re  Frotect ion,  and Seet : r i t : , '
S igns

Y ine  no r - t , e l  s -  e l  en . - r . i  r " a l  p l r l i nmcn t , -  o . i i  ne  a : : r jv @ r s  t

f r : e l  s i . o r . a  i a  A rp i  s  and  cv r ' l  o s i  vp  s to . t ^ z . : : ' F  z . - aeaS

posted wi',h warr:ing silrs as r:eirll l 'ed b;f
dJ  CIR ?a: t  77 , .  i . l so ,  s igns  s :o r in i  na :ner  b r ls iness
adres-or ana 1;e1ep:one n' . , .nbe: '  of  r ; 'e lscr whc ccr i iucis
un i  e - ro r :n r i  eoe l  r i  -  i  : ^  :  e r * ,L , r i : ies  : " rd  t le  iLe : . -
t i f icat ion n:rnber r t '  the cr:rrer*r  rezui-atoT,r
:roATe,T rerni t  arr thc: iz i-ns' ; : ' .ervr- l? 'Ll4 cca: r in-
ing 'ac t i . r i+ , ies ,  u i lL  be  p is teo ,  a+ ,  aceess  lc jn ' i
from 1ub1 :-e road to surfa.ce faciiities ar'd nan-
taineC unt, i l  af ter the reLease ci  al- l  bonds fcr
+'he pern-i.t area.

Fences : .nd fat ,es
Arn l ' i  cen l .  l r ioDoses  no  fenees  or  . .a . tes  io  he
e: 'ee ieo .

! : i re  ? ro tec t i -on
Fir :e protect ion fo:^ ;u.r f ' : ,ce
: i :  , ' t : :r l  '* l rk:-ngs vi Li r ;q11,1 ."

: - i  / ' 2  ^ q r *  ? ?  I I ^ a
/ .  r : v . '  '

f a C i l . i f  : e r  = r . i  1 ! r . 6 r -

, . i  - ;  n Z  ( 1 - a =  ' 7 =  -  - . ' . 4 .
. w . '  . - :  . -  t  . j . :  .  

- r :  r , ! .

i : - . - ' : :  i .CSiveS

: - = : l - l - t - / e  . t ' _ . . : ?  e  j ^ = : - : -  . : : -  : .  i  , 1 1 3  ' . ' : '  .  *  - '  . - : : '  .
^ : i  3n  the  s r ; r f i ' : te ' . ' l r - t  ca : i : : : r ' ^ ; i ' i ' :  - r l  C : : l -  l i ' 110C
znt1" .15 UiR ??,.1, ji lO anC U.;i. )epar+"rnen+,, of T:oasu;:;
pubi l  eat j -on ATF-?-5,10C . ? .

Cperai icn Scnerirr le
Annual Prod.uc+.icn Per Y-ear for ?err:it Tern

A n n r n v i  r a  =  o ' ' j . v  \ 1 ? .  : C C O  t c n g .

Cpe::at:n;  Sched ul  e- lairs-Shi f  t  s
Fi're .iai.'-o a week. One ploducti.on si:if ',, a.na one
re. intenance shi11 1s- {3r io

< a q 1

7 4 q t
) .  /  a  ) .  !

, : . - , j . , 1 . )

) . . . a  . a 1 .

4 4 ( ' l
- .  / t  

' . L

4 { t  ' )
) . , a r a L
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Fi\F-T J.4 }hvi tcnnental  ?roteet ion

C_lerati on Bnpl o1'rnent
Approxinatel ; '  11 -  1!  enp13)/ees.

i,i ine Per:lit Area
Projected Mini .ng by Year

See maps inc iuceo w i tn  t : i s  Chapter  as  I tens
?vo anC Three,

Aereage and felineaiion of ivlj.ne Perrnit Ar:ea
See map included as I tern I 'ou: with this
Chapter.  Acerage - 80 acres within pe:ni t  area.

l' l ine Plan Area
Prcjected. Mining by lLt ,ure !e-ni*u Tern for ihe ?lan-
:red Li fe of i { ine

lic ninj.ng pla:ne<i ,lnde:' fi;.ture ie:rni.t terr:. Ljie
of nine, f i . re . 'y 'ears wi+.h l resen+! reser" 'esr ' , r i l1

be ni-ned cut unr ier ter*.n of this lenl t .

" . A 1

J .4 ,1 .1

' , 1 , - ' , . ?

Preservat ion of  Land-Use
Pro ' i ec ted  T 'nnee ts  o t  l ' i n i ng  on  h r :e : : t  a : : d  l t ' " u l e
Land-Use

Acreage del ineated as sur faee Cisturbed area
vrif l be withdrarn fres1 cr-lrrent' lanc-'.rse statlts.
This inpae*u wi l . l  be negL: labLe and rcais  har , 'e

been designei  to  a lLcw lessaale rhr : ' :gh or . i : :  i - ' :s-
+r'.:.rb€d. area so a's +,c reCi:.ee ti:e inpac'; a.::ri nake
other  areas a ' ra i lab ie for  tne sa.ne curren+" ia : :1-
'!-:.se. 'r i i t: l  re;r:rd.inC and reve5eta.+'ing, cl.rr srl i-
fa-ce d" is t , i rbeo area sho.r l r i  a . ; -a in be la la 'b1.e ct
suplor t i .n : '  th ,e sane l .? . : r i - ' : "e  as i  +,  r ;as e a;a i .1e
t f  s . . : .ppo: ' l . in1 pr ior  +,c n j r i : rE.  See i )hapier  iV
Pa.r t  1 . .$,  see i , lap l .

i_lin",-11 l-lee,,sr::e,s *"c i ' l i  t, i ::aie
l i e e  1 . d . 1 . 1  a h c v e .

?:: - ' .e: t,: cn r I lr, i i :an .ialr:es
T n n i 6 6 r + p r !  i - r p n * q  ^ a  I i - . i - . .

+r r i  Ce. j_  ann t l . ' l l - r .1 . - r - ' l

; i ' : : l -  i33a*"  :Ta ' .s+s  +- iose
- i n j r - :  n r ' t - . . a 2 n  r r a l ' : o q

See t lhapte:  Y,  P. : , l ' lS 5,1
Chap+"er  T ,  ?ART r . . .  2 .

Ccntrol  l iea-qures +"c 1.1' , i ;ate Inpacts
S e e  J . 4 . 2 , \ ,  a b c v e .

- - a t e n i i  n n  r f  . : : - d r n l  n r i  n  l i 2 . i  2 - ^ 6

l j r c ; e c - , e ' i  f n ; a r t s  : f  l { i n i n r  3 :  ; : ; ' 4 r l i r 1 i  t  : . a a 1 p : c e
^p ; ) " : can r  f r cposes  t : e re  ' " i i i l  he  n r  i r l ac "s  o i
- : l : : i ng  cn  i : ; : r i 111og i - l  

' : . a i 2 i cD- .  
See  i } a - r " :  VT f

- t  
. r - ' - : j  7  . ' , .  '  z . - . . _  

-  
.  

' .  -

Inpa:- ' -s

r1.  l i t la l  
- r - r r . - l  ' tor- ! - i : -

,  L . 2
, t\ . ?. ,l:-

1.4 ,2 .2

" . A 4

' , . , i " 1 - i  he  -o  ' r : i i ?c ' "3  c f
cul- tn::ai :r hi s-!,;: ' i  ca1 .

a.ri -; . u1 a-:C a i so

-2?-
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z A a 1
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Control  .  l " leasnr.e: . ,c i ' i i * , i3a-r9 i lnacts
See C, ra" : te r  r , /1 I ,  i ! " lTS 7 ,7 . , t  a : r rd  7 ,2 . r .

l loni ior ing i rocedures to y:ea..-<ur 'e P: 'ojected Tnpacts
and Contrcl

S e e  C h a p t e r  V f f  ,  P } J T S  7 . \ , 5  a n l , 7 , 2 . r .
F reserva t ion  o f  So i l  Fescurces
Pr : jec te r i  Inpac ts  o f  l v l in i r ;  on  So i l  Sesrurees

Topsoi l  wi l l  have to be reno' , 'ed fron Cisturbed
surface area pr ior to ggtr i ing ani levei inq- ioss
o i  so iL  vegeta t ion  - * . :a tFwi 'L l  suppor t , lnc  c :ee-
' ;1on o f  source  c f  c r rs+ .  e r : i ss icn  

t

Cont:'o1 i,leasu:es +"o lir +,i -a t.e f n:...e+,s
See Chaprer -7fI I ,  ?AF. ' l  3,1-1.

Protect ion cf  ' , /egetat ive Rescrtrces
Fro;ee+"ei l rnpacts of I ' i i : : in1 cn Vereia- ' l , ive i iesr i . rr .es

Lcss cf  a. l1.  ve"re+,at i ' ; rp resori . r"ces in sr: ' r ' fatr
cis*r-rrbed are?.,  nc i -npactS +ro r .d, la.ce:r"  \ rq:e'r ,?l , ion.

i i :  t  i i -a '"1n." l ' leasures to l ;e inr)c; 'e i  * .o Jie ' i ' lce I :pac' ,s
on Yegetatrve R.escr- l rces

See Chapter  L { ,  PA- \ f  ? .6 .
i r ' n n i  + a r . i h -  D ' ^ ^ a d U f e S - R e f e T e n e e  i r . e a S .  a n . i  Q e , r e - o -r F J  I  r u v s u { ; = \ - - i l s  a : = . l L r  r - f  . - r u t

ta t ion
See Chapt,er I I I  ,  P;.F.T , '  .  5.  5.  1.

P r o t e c t i c n  o f  F i s h  a n d  w i l i l - : f e
Pro jee ted  f rnpae ts  o i  i i i r in . '1  :n  l : , sh  an i  W: l r1 l i - fe

0lerat:cn '"- i r  i  ' : : ravr:  ca l1; ;-  : :1ae' ,  " : ra- i l  va: ' -+.e-
b:'a+,e srecie-e ano i::c;'ease hu.n+,"i ri rrressr-ll 'e cn
bl l  gane species, No . isn'e:r , '  i . : :  : :e: :r j .+r ?ls?
cr  ad ;ace :+ ,  a :ea .

Ui"tiSa*"inf Xeasrrr.es +,o 'te &n!ir:re.i *,o P:o-l,ec+, !tsn a.i:.:l
t t i .1d1 i  f  e

See Chap*uer  X ,  PART i0 . : .
i;iori toring ?ro eeCures

*  n n l  i  . . e y 1  *  n r. - - - :  - -  -  - -  -  . .  j D P O S e S  n C a E .
P:otect . ion of  Ai l  , , r ;s l i *u. : '
F :c ;eeted Inrra,c+-s t f  l r l in : : : i  , - ' :e la*r t rc l l  . r l i  r1 . - t : -  . ;41. ;  t : :

, i : :ea*, ion of  a i :  bol re i r rs : .  as a : l . i .sa i .e l ; i l l - " : . * , : .n : ,
l ' : i  t i  ,=.1i::d 

"' ieasul:es 
:r 

-ne 
l,rrpio:'e- r,o i l .:t ' i"rl1 .i i :.

? r 1  i u t a n : s
Seg ". ' i i  r !,;: l"r: i i ln i),:n*"r:l : l .a.n" , :r:c..1.,::r:c ,., i : *"::
j : r n te r  . ,  I  . r . e  f  r an  1_ l  - , ,

^ i :  ' : . "1 i  t ; r  l ' lcn i  - .or i : :g  ? lar-s
, r : p l i cF -x t ,  p r c - Jcses  : ' . c  a - i : ' ' ua i ; : - " -  : . o : : j - '  o r i . 1 .  ; - . a : . ,
nc  ncn i t c r i : : l  n i an  re lo r ' l e : r i e ' i  b ] .  L i v i s i c r -  o f  i : -
v l rcn: len+-a1 :eaL1h,  see let , te t  inc iuded rn Cir .a. l te : :
f - I ,  as I tern Xi -z .

Subs idence  Con t ro l -  ? l an  , ;
l ' i a n o  n r a n n c z: , v : re  .y rvu . ,odd-1  see 0hapte l  , {1 f  ,  PART .2 .1 ,  r ' - ' i  L ' l

Pro;ecler l  lmpacts of Subsidence
iiio ru appl i cahi e .
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t . 4 .8 .2

1  , 4 ,8 .1

t r / 1  o
. / a \ a  J

3.4 .9 , I

1 ,L .9  .2

D A P T  <  q) .  ) Reel-a'nat, icn Ffan

? q ,

Ccntrol  l {easures to i"" l i t igate frnpacts
l . rot  appl icable

lvloni tor j .ng Procedures to Measure Pro;ected
Imp:-ets and Controls

Not appl icabLe
I,raste nisposal Plans
F'nr ienf.od Trnnaalg Of l isncsal Areas and i ' iethods
on Environ:nent

-nn ' l  i  nnn t  n rnn l . rqpq r r '  r . ' i  s rosa .L  a 'eas .

Ccnt rc l  l l easures  to  t , i t i ra te  fnpac ts
S e e  J  . 4 . 9  . 1  a b o v e .

Z C 7 l

Ccnternpcraneous F"e e] anat, -i, on
Al-1, -eurfa.ce areas wi'ri-en are iisluu:bed 4uring
crrr  eonstn:ct ion ihase ani whieh wi. iL rct  

-ne

needed fcr in ining operat ions, (  i  ,  
""  

,  c11+, i - .a.nks
and cr l t ,s lopes of f i1 l ,  and p-rea near sedi lnenta-
+. ion poi:C) wi l l  be rerregetated in the faLl  of
the year foi lowinl  ccnple+-ion cf  rur consir" .rct icn
phase.  Th is  revege+,a t icn  v i j l l  be  le r lc rned as
i e s e r i b e d  i r  P A R T  , < , t . i .  o f  t h e  C h a p + " e r .

Sci l  Rernoval ani  Sioraire
TotsOil  wi l l  l_.e 1.erOve3 t-n a _<tr:e:a *c 1"1, 'er f rnr i r
2  - o a  <  i . r  h e  a  f  f  p a i  p 4  l r r  t ' : : - f r . t ?  O : e l a . :  j  C : S  a " 1 ' p f

vegetat ive eor /er  has been c l -eqred ani  befcr? z i : \ /
ac-'|.: ia.L surface Cistrr:ba.nao- c! i,:e l-and eor-
rnenr jes,  The +"cnscj , l  renc.reC .qha, l_ l  be st ,orkpi" lec
on a sta"b le sur fa,ce a.Te? t r i ' l ,h in ' |he 

: :ernr l '  zrea,
protect ,eC f r ln  ercsren,  ccrnpa.c+! : -3t :  a . in  ecnta.n l -
nat icn by an ef fee+" i r re c lver  of  nor-n.x ious,
: r l 1ek  3 " ras i : : g '  ann la i  a : : ^ -  pe r ren i " f  l l - " : 1s  /  seo

! . , : . - ' . '  1 . 1 . 1  ^ - i  | f  : S  l l a t : " ? -  ' . r r  - ' l  ' : r r  f . - ' - . c e  2 ' " t

see r i i : :  i r r l ^ed ' i : es )  t ' ^ee  l * . ^ . : r  I l l - . 1 "  r f  : h j  s  i l . : . : -
t e r  f c r  t o p s c i l  s t o c k : : - l  e  l r c a  r  r : : )  .

F- i .nal -  -han{ inne: : t
Sear: : ig  c f  ' , l j , r :e  0penin"=-s

- J : . x  
c e s : a i i r -  r  |  ; ; - : ' .  '  : : e r a i i - c n s  a l i  l r : i i :

c : - 'en i : : is  tc  ihe sr : r face f r rn unier i l rcr ; . r : l  v . . l  - l  be
: a c k l i l i - e d ,  : e  - : : a d e , t  : : : d  : e s e e 4 e 4  ( z s  ; e :  : ' i l -

7 , - ^ . 1  o f  t : r i s  ' ) n a l t e r )

F.ernr:val cf Surface S+,:ar-ctr.r:es
:'r i1 sr:.rface s-t:r:etures rvilL )1s vs11i9:1ad ar.i the
af iected Lands ' , i l - i  be fe;adec ar :c  reve. , . :era-
+ e n .

. i - ' g a a 3 3 - i - t

, . .  i  . .  :

t : :  i

ve: :s i - ; :  s
> r - ,  A  t -  < :  t l l n  i  c,  - . , . .  !

l : n t i - - r t e  a ^ r q p -

i  t , -  - f  * . r - c  , ^ n . t  : . 1 . ,  . l
:  J  . ' '  . ' l

: c t  be  ng tessa : : \ r  * : x  l e?v?
i  

"e rs ions  f c :  pos t  r : : : . . n ; "

j .  j .  l a  ) .
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,tuen+,,1:{.-a:j],, dan::s, londs 6r 'l ir"rgv5j ons wi.ll- :e
, ".Lt+" rea t ,ed ' ' sur fa ,ce  s t ruc iu" res  as  pe :  1 .5 .1"2  o l  i - l . i s
Cirap+"er.

taekf i l l ing and Grading Plans
Rec:ntouring

Al" i  areas affected b-. , '  srrr face operat ions ; ' i l i  - le

graded and restoted t ,o a eontcur that,  is con-
patable w: ' ,h :atural-  su:ro' . rndin3s ar:o post-

4 in ing  land use as  : lear  as  poss ib te  to  t i :e  :c : . -
t,or,:r of the 1an4 lriol +"1 j-is*-urbance t.v oir:'
r i - rr ins cpe::a+"ior,  l iee ra5 inclr : ied wl+.h V2re+.a'
t icn anc ' lerrest l i -al-  , r : l i l r f  e F,er l : ' . ,  i . : : : l : ;4ei ,  as
Iten IX-1 in Ohapf,e: r , { ,  f r l  api :o:r ina.+.e contours
prior tc our s)r fa.e cj-s*- ' ; : rba.rce.See Laps ,3- i  a;r l

B.enc' , 'a i  or Fqrl : ;g! ion cf  . { ; -hual ls
laek| i l - i j rs ar i  , ; rrar1i . : : i  ' , ; l i - l_ ! : lceeC sr a.s - ic
el- ini-nate o: rec:- l te ' { :he rrrhwal l , .  Thi .s ca'r  be
b1, '  recontor r r ing  3s  pe :  ? rF .T  J ,5 , i . l -  c l  ' ,h is

Chapier,
?erracins ani : l :osicn fh: : t rol-

1.r ,4.2

< ( t

l ' l o  ' , e r : ae i : r g  w l11  be  ' i cne .  - i l 1  f i naL  r : a4 : : i : - ,
prepalation of orre:' bl:.rci.en be-fcre replai:e-ent
c f  * " l pso i l  l . r i  p l ace : l e -+ ,  o r  t i nsc i  l  r  w :L l  l - ' i '  l cne
a lon ; ' r he  aon ' i o - : : r  t o  n r l i : i ze  e rcs i cn  e . : l ' i  j : -

s ta i ^ i 1 i * , : r ' - r : l . ; - es : ' " h j - s  o le ra i i cn  bee : i t es  l az ,a ldc , l s
tc  er : .u i rne: i t  r terators in  wni  ch tase " r 'a .d i . : r r - r
r :ere-at icn a: i  i , l -ace:ren+ i : :  a  i i , lec ' r i  t r  c ' ,her
tha: :  . -er .e: 'a . j l , : l '  ;a . ra iLel  to  - ,n9 r : ln io1i t :  w: iL  be
' 1 A 6 ^

3. t .4 ,4  So i i  F r .ed is .+ . r i cu t ion  a : : i  S t ,ab i l i za+" icn
SegraCeC ia.no ui j - l  be treated a.s required by
ihe ) iv1sj-cn to ei ininaie si ippaie srrr faee-o an:1
r rono ie  : 'oo t  pene l r : : t . i cn .  ' i c i so iJ "  ' ; i i l  be  "e -
d"is+"r::-b:liec i,r: a narrier +,r:.1 achi€\res an z,nirn-
xi"r ,a." ,e.  ' . i r i  f , rz:- ,r  st ,abie *.hic-: l : ,e:s aia l : : .1 vl i l
p re . ig r ' i  ? - r {c9ss  r rn lac i ton  c f  tne  topec ; - i : . : i i  a . l . so
pm-ecl t re tcpsoi. i  f : , :n r" , : -nl  ar: . r i  vz*ter e:osic: :
he fore  and a f te . r  : i  i :  eeece l  r . : : r  r l ,a . : ted ,

i F \rg:-t€ +.?-'r,i r:: !i a:t
sc. :1 , i repar?.- , - i t :

N':+,:iert,s z.ri soii a;nen{nen+"s, if shorn *uo be r9-
- : _ r i r e d . ' r - , .  s r i . l _  + " e s * _ o ,  s r a l 1  b e  a . ; p 1 = e d : o  1 , : : e
:eCist r ibuted tcpsoi l  ra; re:  sr . :  that  i t  s : r?pcr is
t ' . h e  r c r . : i  r e r r  r p v a . - p i 2 - . i  n r .  . i l  S O i .  t e S * , S  S f  " - : i-0e perfo:mec bv a i ' :a l i f led laborato4, '  nslnn let ,hods
a.pproved b;;  the i iv is ion ald shal l -  

' i :e 
cor iucteo

pr i "c :  to  t . : :e  reC: -s t : ib t r t : -on  c f  the  topsc i l ,
SeeCins an4 Tr:nsl ia.nt ing

Sor r th  fac ing  s lc les  c f  i :1  o : -  Lc ' , :e r  and l1a . \
areas be reve.cetat,ed wlth l -2 counies xe: acre

.  .  ,  a  / a . -

1.r ,5.2

- 1 2 -
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4 i d <

c  I  tho  to l  I  ow i  np t  a l -x - - ' J re :

Smocth  Brone ( i inec ln )

Tinoth:r cr1 I' ieaiow Fcxtaii-
Yef low S'*eei Clover
A l fa l fa  ( iaaae)
Le'* is lLax
Orcharc C:asr;

'  
i - ' , q J t , T p

,  l ; =  l . ^ n o

,  i h A , ' r f v 6
L  r v v t i , . 2 - -

,  ! f . e , ' 2 n r t r

- /  ! f l q / ^ c T d

2  I  h q  / ^ n - o
L  L v e I  \ 4 v + e

T]^pce snen i  es  rneet  fc res t  Se:v iee  re lu i t?Qt to l ' t *uSv y v v l v v

and are accl j -mateC ic the :er icn, These species
r,r :- lL uf t inatel ; i  be replaced b;r  nat ive r : l -ants f lcn
a.di : .eent a?c2.s as rzs ,)cc1,r.rred. i r  ihe nreviouslt , '
o i-s lurbed area.

Scuth- fae ing  - . lopes  a" '  a r :g l -es  r f  2 :1  o r  l :2  , ; i l l
be revegetated with ha.nrl-q?t, 1]-iv1+s of gsqs'b:r"r*'hr
r . a h i r i  f  h r . r s i ^ -  a n d  ^ * ^ " ; ^ - - -  ^ *  1 0 + ,  L e s s  t r a : :L a " v -  L U r  r r r - t  t u l L i  l i I U d U = - - - . ' I  & L  i

dne ineter interval-s.  The cper: i -nqs between ihe
pJ-a.nts wi l l  be seedec :y 'croaicast of  the same
s n e e i  p s  a s  n r e v - i  r r r s l ' r  - p n i i  o n e d  a n d .  a t  t n e  s a n e

ra :e  per  acre .

The posit ion of {)ur ieases wi l"1 lea' ;e r ls with
no iqo: ' |h- ieein;t  s lcpes 1o rev?Ceta.t ,e.

Ccnbina+"rons of  hyC,: :o-nu1ch,  c ; rc icne seedi : :5r  Ct i
b:oaicas+, inq by han: i  anC asnd-s€+" p lant i - rg ' l f

nz ' , lve -shrubs '^r i - lL  insure a r lant  cover  c f  a
:erne:rant  t ' r te ,  the use cf  na*" lve anC natu: :aL-
rzer l  speeies reecn:rendec a-5ove is  

' t - 'ased o: i  r -n-

ser.ra'uicns of 3*,her reclan?-' ' , icns t '- l +uhe riasatch
F i a l e a r :  4 T ? z .

Mulching '.

.J .  s ; raw : r . ' ; f  ch t i l l  re+"ai : - -  erc ' l : -h  r : i : tu :e i : r  Ni  ,
see i  ; e rn ina 'u : r : :  c : :  a i  i  l - , i t  * . ae  s :ee r? r  s f  ^ae . :  \  - '/  .  ^ \|  ! . e . ,  2 : J  a n 4  l : 2 ) .  T h e  s - - e e n c :  s l o p e s  " ' i l l -
: roha.b l r r  rer ' : j - :e  h" :T^- : ' t ' r1 lh ann f  o :  : . \e  addi* , : - ' r :

o f burJ a.:: aei.+'- '.-rly.
l,.ana..-ernenl

3ho r " t }a  l ack  c f  p rec ip i+ .? . - , i an  l a : : e  - : 1€  Y€13* ,3 " -
+ - i . ^n  t o  f a i l ,  a l f  a : : eas  u r  l . L  l e  reve ie+ ,a . r "e ; . ,  - , :

a i temnlus v j -11 be naie at  i r : l , r "a. t j -nq +.ue reve; :e* ,e. -
tec areas.  The s lec ies rec l rnend ed f l r  r€rr?r-€ ta-

ticn a:e known to st:rv:-ve :-n thj-s :egi-cr. ' ; j-*,h-'r"t*

ar i i f ie ia-}  appl i  cet i . r : :  c f  :d , l j  * ' . ' i  or :a1 r , '2ruet .
l p yo r , - o t . r  t . i  n1  \ i n1  i  t  ^ : i n f

3+' .andard nethois ani  techni ' :ues,  2tprcved b; . '  + , i 'e

i t ' r : -s ic : r  ,  ' ; ' i . l - .1-  be t lse,1 ' ,c  , :1"et ,er : i r re the ce:" r "e e l l
suc ies-q of  leve; ;et?+u:  cn a i .Leni t3.  iu .eas:-1:ener t
o f  ' re-etat ic : :  sh-ouiC re co: t i r lc ter i  t l  an ? i :nua l -



P i D ' n  <  q ^ ^ -  +  . i  - ,  .  ^ , 1
v : :  1 : 1  1 E r t -

ba.s-r .s  ta deter : : ine t ,he s)ecess of  :er , 'e .1e1,a. t :on
2+'*u€n!ts fo:' ;. '1, ie. s'1, tr 're :-:. j . i i '-- l l ' i  ve 1'e:,:::: ,' . i : e r : e  

s ' t l c=gs  :1 .  ? - l ? r ' 8 r . - . r  a3  -ec res . : - ' - e :  - : : '  - -

ch ievernen+.  of  30 pe:cen' | ,  c f  the or ig ' i i :a l  cover
i , : r i r . :  t . r c  f i  a r l  - i a 2 -  n p r i o d -  t . h e n  i r t . p - v : - l  S  C i

It+"ure siurl; '  eculci |:e o+uher ti^.an an::uall-; ' , as
des i red  hv  t he  l i v i . - q i on .  A reas  nc t  ach iev in l
80 percent  of  the o l ig inal  cover  in  +" te f i " rs t
f ive . rea: .s  shorr lC be ; 'e-evaluated anc an at tenr t- *  - -  

J

raCe  t , o  sueeess : : r i l ; '  r eve ;e ta te  * -hose  a :eas .
Screr iu l -e of  Recla ' ra- , ion
le+"aj -1e,1 Tinetabl -a fcr  lcrnpie-+, jcr  c f  Each i la ;cr  -1. ' ,ap
i : : ,Q -ec lana t i on

Al l  rec l -anat i .cn,  o lher  than areae hanr i le i  rn
con+,ennc:anecrrs ree)-ana+. ior : ,  (  see P, .kT l ,  :  .  1
i r  +.h is  Cha; ter) ' . , , i l f  ro : rnel lce wi-+,h f i : :a i  ; :a . , i ing
of d:.-c' i,rrbe,i su;'fa."ae areas, r^;ni eh si:c.,rf ,: 

'ne 
crr-

1 i  e ted in  aorrox ine t  e l r r  or  e non th .  l i - i "  th in l0
4a; 's  i r l lovr i : : , :  conr1e+. ic :  l f  f ] ra l . l . "aCi : ' . ; ,  + .a: :

se i l  f ron s."oc i .p i le  r+:  _ i  :e  gfender i  as neeessaa' )
and then ledis t : :b : ; ted" ,  SeeCi : i f ,  f r 'enspLa; :+" ing
arC nl . lch i : r ,= wi l - '1  * , i :en - raCeer, r  i .n  * ,he f : .1 i  : f  the
; , 'e ' . . r 'n 'hen :q i is- :ure coi i i t tcns are rp i i : la l -  i : : : :
gern inaf , ion.

?.e ̂ l =::a+.i. :: i . lr ' ' . :1c:rr." '-
3 e e  F A f i T  i . 1 . 5 . : , .  c i  t h i s  O h a ; t e r ,  ; . r : i ' : i s c ,
a1 i  p roeedu res  as  dese r : , - r ed  i n  t n i s  i . l - " - n  i 1 .e , ,
f ina i  l l rac i : r  a-r i  - ' .1 :psoi  ! -  p l -aee-en+,)  ' . ; i  l l -  be
rnoni t l"red ": '; ;r. i lerlrl s:,4.' pelson:.:e-'1. knlvi, eCla'l- ie
j - n  + , ! : i s  n : cc rsed ; i a r  a : : r ' i  a .1 i  l e r+ , i r en i ,  z . s rec t :
C i  - . h e  

l ! v i . r 6 n 6  * p 5 ) - 6 ' -  : T 1 . ' l ? . : i .
'.' ;-- . i, iS t i rna --, e j',1 :. Ir, e C : . il l-". 1 i r,-; "r
l ts i  Is* . i .a :  ' . r  r : '  r .a , - ; .  l l  i -e i -  :  i

- ' i - :  ' l * ;  i :

? t r s o i l  l e l  ,  - l :  r i , : . i i : : :
l t  ^ ^;  - '  *  ^
. -  c f  r - - l i _

' t :a, :sp1:: : : : : . : t ;

, ' '.rri rh:::1:
-l'C'1:.-i,

4 - ' 7 . , i lscll.ra * i.,:- 'a
i i  ,Oac .00

I E/-rf, ,1f-l
{ r  / v  / r .  - /

i .co, i lc
I  a ^ n  n a i
. t t , : - i i . \ r ' ;

? t r 1  f l r ^ l

.. -ilfr- {r-
'  

< l  

|  

; ' - l \ '  
.  ' ' '

n " t

,  | , ,  . e

r  a \ f t  - .

Y: - : ' . -  )  oA  51  3 - ! 1Or : f ana l y

1.  Reve le ta r i -on  Gu i ie l i : les  f : r  Sr r : fa . re  l , : ineC Aree*=
Hange Scj-ence Series l lo.  16
i l l  lO-"- ie Sta_+ue Unt' . teig i  +,-. '

31..  Col-1r: :s,  Cclcrar i . r

1 'o :ec? .s ; ,  c i  Fe : f : t r : - : 9 ' : l n i  - t . i a l : i i r - . . '  t : 1 .1 ; i : ,  i e : : i  i' : le l : l , l  
? . :1L lcrecasr ,  of  l ia .b: - i : , ; '  f : r  - : - .e  :o i ' , ] :e

Perni t  te : :e arC l - i ie  t i  l ine sa: t ie ,  +.ne:ect :e

l iab i i r ' ! ' ' . .  fc :  both io :ecast  as sane in a: ro, - : : : . l  o f
c o s t .  e s ' . r i r a t e  0 f  ; { . 3 0 0 . 0 0 ,

7 t
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l iser Guide to Ve5atat icn, ) l i : r i -ng and Reclana.t io: :  in +"he ' i ies+'

U. S. l -r .  -A..  F.eport  1l ;T-51.
Tnie:rro:rn+,ain Forest & Ranse l : r : .er i rnert  Stat lon
507 25 th  St ree t
0eden, Utah 84401

Charac ter is t i cs  o f  P lan ts  Used in  western  Ree lanat ion
Eco1o6"y Researeh Consultants,  Inc,
-  - ^  /  . -) .116 Heath  Parkway,  P .  0 .  3ox  210!
! t  .  C,r11ins, Colorado 8C122

3 e l  o r : +  i  n n ,  F r " r r a . r a  r  i  n n  a n r l

P l a r i  S n e c i 6 s  o ' 1  l i s - i . u : b e o
< 1 1 t t 6 t : h  5 t t ( l

f rs": ' , . i  tu+,e fcr Lard i ieha.bi l - i tat ,ron
U+"ah Stat,e University
Lcg:an, Utah 84J21-

is *"ab 1 i shn er: +" c I lia +, r ve
La-.nqS

f l  e l q
' : - i n

: . L L ;
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iTrXl i  I I I  -  A Cont imred-

Use carl ie: '  l j - tches for rrrnoff  f rorn disturberl  area '" ; i1 l-

be  1"  deep x  2 i l  w ide  1+ +uoF w i th  l - :  j  s ide  s lopes  or  rn in jn r : -n
a r e z  o !  1 . C  f t ' .

In+ .e :eep+, ion  l i  teh  S i  z ing :

{,
la:ea1i.p?roximatei-y

n
A = 160 Acres

I ! z5oo rt
c  f ,  A  t + i e +u - a

Q =  . 7  ( 2 .5 )  (  150 )

t c  =  . C C O l l  (  2 : O O , \ ' 7 7  =  r i  : r i n
< q q

/  A ]  / ,  :
. o u

;.;.;:;.:;;;f-)J ' . 1 .  J

Y'1 I';;:,,,''
'y {- | l',t",' 

t 

r',', ;,/}

. i i ' i ' !  
'
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letai ler i
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ITWI I i I  -  B

Ccnst:r-rct ion Sehe,Sui e
i jpon issi ten.e of a 1e:n: I  f : ' r r  : . te .r . ; iv i  s j  - , : :  

r
, . iezt . ( :e :  per , - , ; i  t t r ing,  eo: :s j tyr tc : ln  w:1f  bei : in .

i v l+ "h i r  - 1C  { l ? . . * s  t o  tC ' i : ; ' s  * , } : e  eccess  roa l  l q i - : l  \ e

c r n r l e + , e i .

' r : i  * .h in 50 C.a,vs +,c j )  i2r ;5 i ia  l , ' t : . * .a f  ,  - l  Oa.doui ,  ? . :e?,
' . ; - i1 i  - ie  

ccnpl -e ie, i .  a : : .d .  sr . i - faee fa.c i i i+ , ies r r .s ia l -1. -er .

i ' r ' i t . r i : r  t0  r , ta ; , 's  lc  iJC 1?)r . ,  . r . : : , - ie : : ' :cr : rC : iea:- r ; !
and r leaCwork , .u ' i l -1  ha.- re i :eea ecnr . i -e:eC.

i ' i  +i: in ]C ia..rsr :, ir: ie-i-i ' :r ini i l i : :. i ::-; t ' ], 11- ta..re ie.,atn,

A f te r  Ce ta , i l s  o f  s r i r f ace  fac r l r t  j - es  i j . na l " i zed ,  ec : -
ternperaneous rec larnai icr : ' ,+ i1 l - 'be; j  n  (  r rencLin; - r  -season
anC e l i na t , i c  eond : -1 . i c : ) .

/
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